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Abstract
Results on searches for new phenomena in particle physics are presented using p − p collision data collected with
the ATLAS detector at the Large Hadron Collider at CERN. The data correspond to an integrated luminosity ranging
from 31 to 236 pb−1 and have been collected during 2010 and up to May 2011. No signal of new phenomena was
observed and limits were placed on the parameter space of various theoretical frameworks, e.g. supersymmetry and
extra dimensions.
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1. Introduction
The Standard Model (SM) is a very successful model
that describes nature with great precision. All parti-
cles and forces it describes (Figure 1) have been ex-
perimentally discovered, with the only exception being
the Higgs boson, which still eludes detection. The yet
undiscovered Higgs boson is not the only weak point
of the SM. The SM does not provide information about
some of its own properties; why there are 3 generations
of particles, what determines the masses and mixings
of the particles, or if there is a uniﬁed description of
all forces. It also does not tell us anything about Dark
Matter. All these pending questions are being tackled
by various extensions of the SM, the most favorable
of which are accessible at the Large Hadron Collider
(LHC). Investigating this new parameter space is one of
the reasons the LHC was built.
The LHC is a p − p collider at 7 TeV center-of-mass
energy. In 2011 it has been operating with a bunch spac-
ing of 50 ns, and a very rapidly evolving bunch struc-
ture and initial peak luminosity; in June 2011 the LHC
has been running with 1042 bunches per beam at a peak
luminosity of 1.2 × 1033 cm−2s−1, resulting in approxi-
mately 6 p − p collisions per bunch crossing. ATLAS
[1] is a multipurpose detector placed in one of the two
high-luminosity collision points of the LHC.
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Figure 1: The particles and forces predicted by the SM. Why there are
3 generations of particles and what determines their masses and their
mass hierarchy are among the most puzzling open questions.
ATLAS is built with a typical collider detector multi-
layer design. In its innermost part, it consists of lay-
ers of tracking devices. These devices are made of sil-
icon pixel and strip detectors in the inner volume and
transition radiation tubes in the outer part. They oper-
ate within a 2T solenoidal magnetic ﬁeld. The tracker
is surrounded by the calorimeters, used to identify and
measure the energy of electrons, photons and jets. The
calorimeters consist of electromagnetic and hadronic
✩
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components. The electromagnetic calorimeter uses liq-
uid Argon as sampling material, while the hadronic
calorimeter uses scintillating tiles in the barrel region
and liquid Argon in the end-caps. The overall shape of
the ATLAS detector is deﬁned by the muon chambers
in the outermost part, which operate within a toroidal
magnetic ﬁeld of up to 4T.
The ATLAS detector was designed to have large ac-
ceptance and hermeticity, fast response and readout, and
high granularity, to allow for large coverage, high rate of
recorded events and very precise measurements [2]. Ex-
cellent particle identiﬁcation, vertex reconstruction and
calorimeter (jet and Missing Transverse Energy, EMissT )
resolution are crucial for both, precision measurements
and Beyond the Standard Model (BSM) searches.
Out of the 20 MHz of the current LHC collision rate,
only ∼ 300 − 400 Hz are recorded from ATLAS for of-
ﬂine analysis. The rest of the events are rejected by the
trigger system. Building trigger selections is one of the
greatest challenges; the trigger has to select as many
interesting events as possible for the diverse ATLAS
physics program (precision measurements, and searches
for Higgs, SUSY and exotics), as well as any unpre-
dicted new phenomena.
In June 2011 the ATLAS experiment has collected
∼1 fb−1 of integrated luminosity (many factors larger
than the 2010 dataset, ∼45 pb−1) and analyzed up to
236 pb−1.
In this document we present searches for new phe-
nomena using data from the ATLAS detector collected
up to May 2011. The presentation is organized in (i)
searches for exotic phenomena, and (ii) searches for Su-
perSymmetry (SUSY).
2. Exotic Searches
2.1. Search for new heavy bosons
Various SM extensions predict the existence of heavy
gauge bosons, denoted as W ′(±) and Z′ [3]. A bench-
mark model used for the description of these is the Se-
quential Standard Model (SSM) [4], where W ′ and Z′
have the same fermionic couplings as the SM W and
Z, and their widths scale linearly with their mass. Z′
speciﬁcally exists within string theory inspired models
as well [5].
Both W ′ and Z′ are searched for using very clean sig-
natures that only involve leptons and EMissT , allowing
for possible early discoveries. Z′ is searched in two-
electron or two-muon ﬁnal state as a peak in the tail of
the two-lepton mass (Figure 2). W ′ is searched in elec-
tron or muon plus EMissT ﬁnal state as a Jacobian edge in
the tail of the lepton and EMissT transverse mass
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Figure 2: Two-muon invariant mass. The tail of the two-muon invari-
ant mass is where a Z′ would manifest itself as a peak. The back-
ground to the Z′ signal comes primarily from the SM Z and the data
is everywhere well described by the Monte Carlo predicted events.
A search for Z′ in two-electron and two-muon ﬁ-
nal states using 167-236 pb−1 of data found no excess
of events beyond the SM expectation and excluded at
95%C.L. the existence of the SSM Z′ with mass less
than 1.4 TeV [6]. The two-muon ﬁnal state gives a han-
dle to also search for qqμμ contact interaction. This in-
terpretation lead to a 95% C.L. limit at the composite-
ness scale Λ > 4.9 TeV (4.5 TeV) for constructive (de-
structive) interference in the two-lepton isoscalar com-
positeness model [7].
Similarly, the W′ boson was searched for in electron
and muon plus EMissT ﬁnal states, and in absence of an
observed new physics signal, a 95% C.L. exclusion was
set within SSM of a mass below 1.7 TeV [8].
2.2. Search in di-jet ﬁnal state
The production and properties of di-jet events in
high energy collisions are well described by perturba-
tive QCD and have been measured in ATLAS [9] show-
ing good agreement between data and QCD expecta-
tions. This allows for detailed analyses searching for
new physics in the di-jet ﬁnal state, which could have
additional contributions from either new massive parti-
cles, or new forces. There is a rich variety of new phe-
nomena that could manifest themselves in di-jet spec-
tra; compositeness: the possibility of quarks being made
from more fundamental particles, thus existence of ex-
cited quarks, q∗, which could decay to a quark-gluon
1The transverse mass of a lepton  and the EMissT of the event is
deﬁned as mT =
√
2 · pT · EMissT · (1 − cos[Δφ(, EMissT )]).
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pair; TeV-scale gravity and Quantum Black Holes; Ax-
igluons and Randall-Sundrum (RS ) gravitons. ATLAS
has looked for these new phenomena in the di-jet mass
spectrum, or angular distributions [10, 11].
The reconstructed di-jet mass spectrum of the ﬁrst
163 pb−1 of data was scanned for an event-excess (Fig-
ure 3). The SM contribution to the spectrum was deter-
mined using a data-driven ﬁt that uses a smooth func-
tion of the form f (x) = p1(1 − x)p2 xp3+p4 ln x, where
x = Mjj/
√
(s) and Mjj the di-jet invariant mass. A
‘bump-hunter’ [12] was used to identify the most sig-
niﬁcant discrepancy.
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Figure 3: The data di-jet mass distribution (ﬁlled points) ﬁtted using a
binned background distribution. The predicted q∗ signals for excited-
quark masses of 1000, 1700, and 2750 GeV are plotted on top of the
background. For bins where the discrepancy has a Poisson p-value
of less than 0.5, the bin-by-bin signiﬁcance of the data-background
diﬀerence is shown, in units of sigma (positive for excesses of data
over background, negative for deﬁcits).
On top of looking for event-excess in the di-jet invari-
ant mass, di-jet angular distributions were also investi-
gated as observables for new phenomena. QCD calcula-
tions predict that high-pT di-jet production is dominated
by t−channel gluon exchange, leading to angular distri-
butions that are peaked at | cos θ∗| close to 1, where θ∗
is the polar scattering angle with respect to the beam
axis in the two-parton center-of-mass frame. By con-
trast, models of new processes generally predict angular
distributions that would be more isotropic than those of
QCD. Variables exploiting this topology were employed
in the data analysis.
In the absence of an observed new physics signal in
the di-jet ﬁnal state, 95% C.L. upper limits were deter-
mined for various models, and they are all summarized
in Table 1.
Limits set by the di-jet ﬁnal state search
Analysis Strategy 95% C.L. limits (TeV)Expected Observed
Excited quark q∗ mass
Mjj resonance [11] 2.40 2.49
Angular analysis [10] 2.12 2.64
RS Quantum Black Hole MD (d=6)
Mjj resonance [10] 3.64 3.67
Angular analysis [10] 3.49 3.78
Axigluon mass
Mjj resonance [11] 2.48 2.67
Contact interaction Λ
Angular analysis [10] 5.7 6.7(Bayesian limits)
Table 1: Limits set by the di-jet ﬁnal state search. Results are reported
from analysis that only use 2010 data [10] (36 pb−1) or both 2010 and
up to May 2011 data [11] (163 pb−1).
2.3. Search in di-photon ﬁnal state
A search that looks for an excess of events in the
di-photon invariant mass was performed by ATLAS,
using an integrated luminosity of 36 pb−1 [13]. This
search is motivated by models of extra dimensions,
where gravitons are the only particles that can propagate
in the higher-dimensional space, generating a series of
massive graviton excitations. These gravitons can be
searched for in their decays to photons (G → γγ).
In the absence of any signiﬁcant excess, graviton
masses were excluded at 95% C.L. below 545 (920)
GeV for universal dimensionless coupling to the SM
ﬁelds k/M¯Pl=0.02 (0.1).
2.4. Search in multi-jet ﬁnal state
Black holes are the most striking signature for low-
scale quantum gravity. Semi-classical black holes de-
cay instantaneously via Hawking evaporation, emitting
a large number of quarks, gluons and leptons and could
be discovered in multi-jet events. They were searched
for with ATLAS in events with large jet multiplicity
[14], with the observable being the sum of the pT of
all the jets, ΣpT . The main background in these events
is QCD multi-jet events, and it is estimated using the
observation in Monte Carlo simulations that very high
values of ΣpT (above ∼ 1 TeV) show no large depen-
dence in the jet multiplicity.
No excess was observed in an analysis that used an
integrated luminosity of 35 pb−1 and exclusion regions
were drawn as a function of the Planck scale, MD,
the number of extra dimensions and the minimum pro-
duction mass. For events with more than 5 jets and
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ΣpT > 2 TeV, a 95% C.L. lower limit on the cross sec-
tion times acceptance (σ · A) of 0.29 pb was obtained.
2.5. Search in lepton(s) plus jets ﬁnal state
Final states involving one or two leptons and jets
are used to search for leptoquarks, particles that carry
both lepton and baryon numbers. They also carry color,
which leads to large cross-sections, allowing for poten-
tial early discoveries. Leptoquarks decay into a lepton
within the same SM generation plus a quark and when
pair-produced, they are searched for in ﬁnal states that
involve either two charged leptons and two jets, or a
charged lepton, EMissT and two jets. Searches are carried
out for the ﬁrst two leptoquark generations separately.
The 2010 dataset was checked for the existence of lep-
toquarks and after event selection, the observed yields
were found to be consistent with the predicted back-
grounds from SM. Leptoquark production was excluded
at 95% C.L. for masses below 376 (319) GeV and 422
(362) GeV for ﬁrst and second generation scalar lepto-
quarks, respectively, when assuming the branching frac-
tion of a leptoquark to a charged lepton is equal to 1.0
(0.5) [15].
A ﬁnal state involving one lepton, EMissT and jets is
also sensitive to heavy tt¯ resonances, which are pre-
dicted in various SM extensions; a leptophobic color-
singlet vector particle (Z′) within topcolor-assisted
Technicolor, which would manifest itself as a narrow
resonance, or Kaluza-Klein gluons (gKK) within a RS
scenario with a single warped extra-dimension, that
would primarily decay to tt¯ and would manifest as a
wide resonance. Looking in the data collected up to
May 2011, we searched for a tt¯ resonance in the mass
spectrum [16]. No excess was observed and limits were
set on the production cross-section times branching ra-
tio for narrow and wide resonances. For narrow Z′ mod-
els, the observed 95% C.L. limits range from approxi-
mately 38 pb to 3.2 pb for Z′ masses going from 500
GeV to 1300 GeV. In RS models, gKK with masses be-
low 650 GeV were excluded at 95% C.L.
2.6. Lepton-jets search
A light boson in a hidden sector, weakly coupled to
the SM, could explain anomalies in dark matter detec-
tion experiments [31]. The proposed dark photon de-
cays promptly into SM fermion pairs. ATLAS searched
for these particles in 40 pb−1 of data [32] requiring
two isolated ‘lepton-jets’ (i.e. collimated leptons), each
of them containing at least two muons. No candidate
events were observed after event selection, while ex-
pecting 0.20±0.19 background events. 95% C.L. upper
limits were set on the cross-section for supersymmetric
events with the lightest supersymmetric particle decay-
ing to the new boson, of between 1.1 and 3.1 pb, as a
function of the new boson mass.
3. Searches for SUSY
3.1. Introduction
SUSY [17, 18] is one of the most popular exten-
sions of the SM that maps boson degrees of freedom
to fermion degrees of freedom (Figure 4). SUSY is
such a popular theoretical framework because it answers
many open questions at once: it provides uniﬁcation of
the gauge couplings, solves the mass hierarchy problem,
and gives a dark matter candidate. In the exact form of
SUSY, boson and fermion super-partners have the same
interactions, masses and charge. The non-experimental-
discovery of SUSY so far makes SUSY breaking neces-
sary and the super-partners much heavier than the cor-
responding SM particles. If R-parity (R = −12s+3B+L,
with spin s, baryon number B and lepton number L) is
conserved, SUSY particles are pair produced and the
lightest one (LSP) is stable.
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Figure 4: SUSY particles; SUSY maps bosons to fermions and vice-
versa.
SUSY is very predictive in terms of spins and cou-
plings, but just because of its breaking, it gives no in-
formation about the masses of the predicted particles.
This results in a huge number of theoretical models
and free parameters. For experimentalists to deal with
this issue, a minimal model, the Constraint Minimal
SUSY (MSUGRA/CMSSM), is commonly used to in-
terpret the results of the searches [19]. This minimal
model has 5 free parameters: m0 (a scalar mass param-
eter), m1/2 (a gaugino mass parameter), A0 (the trilinear
Higgs-sfermion-sfermion coupling), tan β (the ratio of
A. Sfyrla / Nuclear Physics B (Proc. Suppl.) 219–220 (2011) 209–216212
the Higgs vacuum expectation values) and sign(μ) (the
sign of the SUSY Higgs parameter).
At the LHC and within MSUGRA/CMSSM, the
dominant SUSY production process is pair production
of squarks and gluinos at high cross sections, produc-
ing, in the R-parity conserving case, large EMissT , many
hard jets and leptons, which would lead to spectacular
events. ATLAS has been searching for these events in
several ﬁnal states, all involving large EMissT and jets.
The ﬁnal states diﬀer in lepton multiplicity or jet ﬂavor.
3.2. 0-lepton search
In the 0-lepton search [20] events that contain lep-
tons with pT >20 GeV are explicitly vetoed. Events
are accepted in the selection if they have large EMissT , a
high-pT leading jet and at least two, three or four jets
in the ﬁnal state, in three corresponding signal regions.
The observable of this ﬁnal state is the eﬀective mass
(MEﬀ), deﬁned as the scalar sum of the pT of the jets
plus the EMissT .
The SM processes contributing to this ﬁnal state
are the irreducible Z(→ νν) + jets and processes like
W + jets, tt¯ and QCD, where a lepton or a jet is mis-
measured. The majority of the W + jets background
is composed of W → τν events, or W → ν events in
which the electron or muon candidate falls outside the
detector acceptance. The QCD background in the signal
regions is caused by rare instances of mis-reconstruction
of jet energies in calorimeters leading to ‘fake’ missing
transverse momentum, but also neutrino production in
the semileptonic decay of heavy quarks. To estimate
the backgrounds in a consistent fashion, several con-
trol regions are deﬁned for each of the signal regions,
designed to provide data samples enriched in particular
background sources.
In order to reduce the QCD background, additional
requirements are placed on the event selection: the Δφ
angle between each identiﬁed jet and the EMissT should
be at least 0.4, and the ratio EMissT /MEﬀ greater than
0.3 or 0.25, depending on the jet multiplicity. Finally,
events are accepted in the selection if they satisfy the
MEﬀ > 1 TeV requirement.
The ﬁrst 165 pb−1 of data were analyzed looking for
an excess of events in this ﬁnal state. In the absence of
an excess, exclusion limits were drawn in the m0 ; m1/2
MSUGRA/CMSSM plane, for tan(β) = 10, A0 = 0
and μ > 0 (Figure 5). Squarks and gluinos of equal
mass were excluded for masses below 950 GeV. Lim-
its were also drawn in a simpliﬁed grid containing only
squarks of the ﬁrst two generations, a gluino octet and
a massless neutralino χ˜01. In the case where squarks and
gluinos have equal masses, they were excluded up to
1025 GeV.
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m1/2=240 GeV, A0=0, tan(β)=10 and μ > 0. Note: ATLAS limits
from 2010 are for tan(β)=3.
3.3. 1-lepton search
The 1-lepton SUSY search [21] involves events with
exactly one lepton in the ﬁnal state. The event selection
is otherwise very similar to the one employed in the 0-
lepton search. An additional cut on the transverse mass
MT of the lepton and EMissT system is used, to reduce the
background from a lepton and EMissT originating from
a W boson. The observable is the eﬀective mass that
includes the lepton pT in the calculation.
In the absence of an excess in large values of the
MEﬀ tail, the result was interpreted as a limit in the
MSUGRA/CMSSM plane. In the speciﬁc case where
the gluino and the squark have equal mass, masses be-
low 750 GeV were excluded at 95% C.L.
3.4. 2-lepton and multi-lepton searches
Final states that include lepton multiplicity greater
than 1 were also considered in the EMissT -based SUSY
analyses, and used the full 2010 ATLAS dataset,
34 pb−1.
A search for the production of SUSY particles giving
rise to ﬁnal state with a pair of leptons and large EMissT
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was carried out [22]. Two analyses were performed, us-
ing respectively same sign and opposite sign lepton pair
signatures. The observed numbers of events in the sig-
nal regions of both analyses were compatible with SM
expectations. These results were interpreted as limits in
the parameter spaces of three diﬀerent SUSY models,
namely the MSUGRA/CMSSM framework, and two
classes of MSSM models with a compressed SUSY par-
ticle mass spectrum and with a light neutralino. De-
pending on model assumptions, squarks with masses
between 450 and 690 GeV were excluded, in the case
where squarks are approximately mass degenerate and
ligher than gluinos, extending the coverage of previous
experiments.
Another exclusive di-lepton search employed ﬂavor
subtraction to search for an excess beyond SM expec-
tations of high missing transverse momentum events
containing opposite charge identical ﬂavor lepton pairs
[23]. No signiﬁcant excess was observed, allowing lim-
its to be set on a model-independent quantity, which
measures the mean excess from new physics taking into
account ﬂavor dependent acceptances and eﬃciencies.
Extending to higher lepton multiplicity, an event se-
lection based on the presence of at least three well iso-
lated leptons, jets, and moderate missing transverse en-
ergy in the event is seen to reduce SM backgrounds
to approximately 0.1 events [24]. This selection is ex-
pected to yield measurable SUSY signals in a range of
SUSY scenarios. No signiﬁcant excess of events was
seen in the analyzed data sample, where observations
were found to agree with SM expectations within uncer-
tainties. No events in data were found to pass all cuts in
the multilepton event selection. An MSUGRA/CMSSM
interpretation of this result lead to an exclusion limit that
is compatible with existing results from trilepton SUSY
searches at the Tevatron. Limits were also extracted in
the less constrained MSSM scenarios in the same way
as for the SUSY di-lepton search.
3.5. b-jet search
In the MSSM, the scalar partners of right-handed and
left-handed quarks, q˜R and q˜L, can mix to form twomass
eigenstates. These mixing eﬀects are proportional to the
corresponding fermion masses and therefore become
important for the third generation. In particular, large
mixing can yield sbottom ( b˜1) and stop ( t˜1) mass eigen-
states which are signiﬁcantly lighter than other squarks.
Consequently, b˜1 and t˜1 could be produced with large
cross sections at the LHC, either via direct pair produc-
tion or, if kinematically allowed, through g˜g˜ production
with subsequent g˜ → b˜1b or g˜ → t˜1t. Depending on
the SUSY particle mass spectrum, the cascade decays
of gluino-mediated and pair-produced sbottoms or stops
result in complex ﬁnal states consisting of EMissT , sev-
eral jets, including b-quark jets (b-jets), and possibly
leptons.
A ﬁnal state involving EMissT and jets, including at
least one b-quark jet, was analyzed using an integrated
luminosity of 35 pb−1 [25]. There were two diﬀer-
ent analyses performed on parallel, one vetoing events
with leptons and another one requiring exactly one lep-
ton in the ﬁnal state. No excess above the expecta-
tions from SM processes was found and the results were
used to exclude parameter regions in various SUSY
models. Figure 6 shows the exclusion drawn in the
MSUGRA/CMSSM plane.
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3.6. 2-photon plus EMissT search
In SUSY with Gauge Mediated SUSY Breaking
(GMSB) [26], the LSP is the gravitino, G˜. In the case
where the next-to-LSP is bino-like, the ﬁnal step in a
decay chain could be dominated by a neutralino decay-
ing to a photon and a gravitino, leading to events with
two photons and large EMissT . Similar topologies are
generated in Universal Extra Dimension (UED) mod-
els, which predict excitations of SM particles. In spe-
ciﬁc models with a single UED, the lightest SM particle
excitation (LKP) is a photon.
Making use of 36 pb−1 of data, ATLAS searched for
two-photon plus large EMissT events [27]. Observing no
excess of events above the SM prediction, a 95% C.L.
limit was set on the cross section for new physics at
0.38-0.65 pb in the context of GMSB with a bino-like
lightest neutralino, and at 0.18-0.23 pb in the context of
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a speciﬁc mode with a single UED. A 95% C.L. lower
limit of 560 GeV, for bino masses above 50 GeV, was
set on the gluino mass while a lower limit of 1/R at
961 GeV was set on the UED compactiﬁcation radius
R.
3.7. e + μ search
Events with e±μ∓ (eμ) in the ﬁnal state have a clean
experimental signature and low background. Many new
physics models allow an eμ signature. For example, in
R-parity violating SUSY models a sneutrino can decay
to eμ [28]. Models with additional gauge symmetry can
accommodate an e signature through lepton ﬂavor vi-
olating (LFV) decays of an extra gauge boson Z’ [29].
SM processes that can produce an eμ signature typically
have small cross sections and the eμ invariant mass lies
below the range favored for new physics signals.
ATLAS performed a search using the 2010 dataset
[30]. The data were found to be consistent with the SM
prediction. Exclusions were placed on two representa-
tive models at 95% C.L. In the RPV SUSY model, tau
sneutrinos with a mass below 0.75 TeV are excluded,
assuming single coupling dominance and coupling val-
ues λ′311 = 0.11, λ312 = 0.07. Higher values of the RPV
coupling were also excluded as a function of mν˜tau . In
the LFV model, extra Z′-like gauge bosons were ex-
cluded with a cross section times branching ratio above
0.183 pb, assuming mZ′ = 1 TeV.
3.8. Search for slow-particles
Slow, heavy Long-Lived Particles (LLP) are pre-
dicted in a range of BSM theories, including SUSY.
These particles travel signiﬁcantly lower than the speed
of light. Their mass could be measured from their ve-
locity β and their momentum p. Colored LLPs (q˜ and g˜)
would hadronize forming R- hadrons, bound states com-
posed of the LLP and light quarks or gluons. Long-lived
sleptons would interact like heavy muons, releasing en-
ergy by ionization as they pass through the detector. AT-
LAS has performed three separate analyses that look for
LLP’s.
A ﬁrst analysis [33] looked for R-hadrons which left
a high transverse momentum track associated with en-
ergy depositions in the calorimeter. Observables sensi-
tive to R-hadron speed (ionization energy loss and time-
of-ﬂight) were used to suppress backgrounds and allow
the reconstruction of the candidate mass. The inﬂuence
of the scattering of R-hadrons in matter on the search
sensitivity was studied using a range of phenomenologi-
cal scattering models. At 95% conﬁdence level the most
conservative lower limits on the masses of stable sbot-
toms, stops and gluinos were found to be 294, 309, and
562 GeV, respectively.
Two additional analyses [34] have primarily been us-
ing muon signals. One of them searched for long-lived
sleptons identiﬁed in both the inner detector and in the
muon spectrometer. Another search, dedicated to R-
hadrons, required candidates to have muon spectrom-
eter signals while inner detector and calorimeter signals
were used if available. Neither of the two analyses ob-
served an excess above the SM estimated background
and 95% C.L. limits were set. Stable τ˜ sleptons were
excluded up to a mass of 136 GeV in speciﬁc GMSB
models and electroweak production of sleptons was ex-
cluded up to a mass of 110 GeV. Gluino R-hadrons in
a generic interaction model were excluded up to masses
of 530 GeV to 544 GeV depending on the fraction of
R-hadrons produced as g˜-balls.
4. Summary
On the road to discoveries, ATLAS has searched for
new physics in a broad spectrum of ﬁnal states. Several
searches for physics beyond the Standard Model have
already provided results that far exceed the reach of
other experiments in the LEP and Tevatron. Many other
searches keep on expanding the kinematic and param-
eter phase space reach. Figure 7 summarizes the mass
reach of the ATLAS searches for new phenomena. With
several factors larger dataset already available to be an-
alyzed, we expect to have an even broader reach to new
phenomena. We may not address all the questions the
Standard Model leaves open for us, however we will ex-
ploit the great potential the LHC gives to answer many
of them, possibly discovering the unexpected.
References
[1] ATLAS Collaboration, JINST 3, S08003, 2008
[2] ATLAS Collaboration, CERN report CERN-OPEN-2008- 020,
Geneva, 2008.
[3] K. Nakamura, et al. (Particle Data Group), J. Phys. G37 (2010)
075021.
[4] P. Langacker, Rev. Mod. Phys. 81, 1199 (2009).
[5] M. Dittmar, A.-S. Nicollerat, and A. Djouadi, Phys. Lett. B583
(2004) 111120.
[6] ATLAS Collaboration, ATLAS-CONF-2011-083, Jun 2011.
[7] ATLAS Collaboration, Phys.Rev. D 84, 011101(R) (2011).
[8] ATLAS Collaboration, Phys.Lett.B701:50-69 (2011).
ATLAS Collaboration, ATLAS-CONF-2011-082, Jun 2011.
[9] ATLAS Collaboration, ATLAS-CONF-2010-050, Oct 2010.
[10] ATLAS Collaboration, New J. Phys. 13 (2011) 053044.
[11] ATLAS Collaboration, ATLAS-CONF-2011-081, Jun 2011.
[12] CDF Collaboration, Phys.Rev., D79:011101, 2011.
[13] ATLAS Collaboration, Phys.Rev.Lett.106:121803, 2011.
A. Sfyrla / Nuclear Physics B (Proc. Suppl.) 219–220 (2011) 209–216 215
Mass scale [TeV]
-110 1 10
O
th
er
LQ
Z
' /
 W
'
C
t. 
I.
E
xt
ra
 d
im
en
si
on
s
S
U
S
Y
dijetmAxigluons : 
dijetmExcited quarks : 
=1 TeV) : SS dileptonΛ,4-ferm.VMajor. neutr. (
 WtWt (SS dilepton)→4d4 family : d
th4
 WqWq→4Q4 family : coll. mass in Q
th4
jjνμjj,μμ=1) : kin. vars. in βScalar LQ pairs (
jjν=1) : kin. vars. in eejj, eβScalar LQ pairs (
μT,e/mSSM : 
μμee/mSSM : 
μμ
m contact interaction : μμqq
)dijetm(χFqqqq contact interaction : 
ch. part.N=3) : SS dimuon DM/thMADD BH (
jetsN,TpΣ=3) : multijet DM/thMADD BH (
t + XσQBH : High-mass 
)χ(F,dijetmQuantum black hole (QBH) : 
tt
m=4.0 : 
R
g=1.0,
L
gRS with top couplings 
γγm = 0.1 : PlM/kRS with 
γγm = 0.02 : PlM/kRS with 
T,miss
E + γγUED : 
Large ED (ADD) : monojet
μ=0.07) : high-mass e321λ=0.11, 
,
311λRPV (
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
Stable massive particles : R-hadrons
τ∼GMSB : stable 
T,miss
E + γγGMSB (GGM) + Simpl. model : 
T,missE + SF) : 2-lep OS
0
1
χ∼Pheno-MSSM (light 
T,missE) : 2-lep SS + 
0
1
χ∼Pheno-MSSM (light 
T,missESimplified model : 0/1-lep + b-jets + 
T,missESimplified model : 0-lep + 
T,missESimplified model : 0-lep + 
T,missEMSUGRA : 0-lep + 
T,missEMSUGRA : 0/1-lep + 
axigluon mass2.67 TeV (2011) [ATLAS-CONF-2011-081]-1=163 pbL
q* mass2.49 TeV (2011) [ATLAS-CONF-2011-081]-1=163 pbL
N mass460 GeV (2010) [prelim.]-1=34 pbL
 mass4d290 GeV (2010) [prelim.]
-1=34 pbL
 mass4Q270 GeV (2010) [ATLAS-CONF-2011-022]
-1=37 pbL
 gen. LQ massnd2422 GeV (2010) [arXiv:1104.4481]-1=35 pbL
 gen. LQ massst1376 GeV (2010) [arXiv:1104.4481]-1=35 pbL
W' mass1.70 TeV (2010/2011) [arXiv:1103.1391, ATLAS-CONF-2011-083]-1=36-205 pbL
Z' mass1.41 TeV (2011) [ATLAS-CONF-2011-083]-1=167-236 pbL
Λ4.9 TeV (2010) [arXiv:1104.4398]-1=42 pbL
Λ6.7 TeV (2010) [arXiv:1103.3864 (Bayesian limit)]-1=36 pbL
=6)δ (DM1.20 TeV (2010) [ATLAS-CONF-2011-065]-1=31 pbL
=6)δ (DM1.37 TeV (2010) [ATLAS-CONF-2011-068]-1=35 pbL
DM2.35 TeV (2010) [ATLAS-CONF-2011-070]
-1=33 pbL
=6)δ (DM3.67 TeV (2010) [arXiv:1103.3864]-1=36 pbL
KK gluon mass650 GeV (2011) [ATLAS-CONF-2011-087]-1=200 pbL
RS graviton mass920 GeV (2010) [ATLAS-CONF-2011-044]-1=36 pbL
RS graviton mass545 GeV (2010) [ATLAS-CONF-2011-044]-1=36 pbL
Compact. scale 1/R961 GeV (2010) [prelim.]-1=36 pbL
=2)δ (DM2.3 TeV (2010) [prelim.]-1=33.4 pbL
 massτν
∼
750 GeV (2010) [arXiv:1103.1984]-1=35 pbL
 masst
~
309 GeV (2010) [arXiv:1103.1984]-1=34 pbL
 massb
~
294 GeV (2010) [arXiv:1103.1984]-1=34 pbL
 massg~562 GeV (2010) [arXiv:1103.1984]-1=34 pbL
 massτ∼136 GeV (2010) [prelim.]-1=37 pbL
 massg~560 GeV (2010) [prelim.]-1=36 pbL
 massq~558 GeV (2010) [arXiv:1103.6208]-1=35 pbL
 massq~690 GeV (2010) [arXiv:1103.6214]-1=35 pbL
 massg~590 GeV (2010) [arXiv:1103.4344]-1=35 pbL
 massg~725 GeV (2011) [ATLAS-CONF-2011-086]-1=165 pbL
 massg~ = q~1.025 TeV (2011) [ATLAS-CONF-2011-086]-1=165 pbL
 massg~ = q~950 GeV (2011) [ATLAS-CONF-2011-086]-1=165 pbL
 massg~ = q~815 GeV (2010) [ATLAS-CONF-2011-064]-1=35 pbL
Only a selection of the available results shown*
-1 = (31 - 236) pbLdt∫
ATLAS
Preliminary
ATLAS Searches* - 95% CL Lower Limits (June 6, 2011)
Figure 7: Mass reach of ATLAS searches for new phenomena (not including SM/BSM Higgs). Only a representative selection of the available
result is shown. [35]
[14] ATLAS Collaboration, ATLAS-CONF-2011-068, Jun 2011.
[15] ATLAS Collaboration, arXiv:1104.4481v2, May 2011.
[16] ATLAS Collaboration, ATLAS-CONF-2011-087, Jun 2011.
[17] Yu.A. Golfand and E.P. Likhtman, JETP Lett. 13 (1971) 323-
326.
A. Neveu and J.H. Schwartz, Nucl.Phys. B31 (1971) 86-112.
A. Neveu and J.H. Schwartz, Phys.Rev. D4 (1971) 1109-1111.
P. Ramond, Phys. Rev. D3 (1971) 2415-2418.
D.V. Volkov and V.P. Akulov, Phys. Lett. B46 (1973) 109-130.
J. Wess and B. Zumino, Phys.Lett. B49 (1974) 52-60.
J. Wess and B. Zumino, Nucl.Phys. B70 (1974) 39-50.
[18] P. Fayet, Phys. Lett. B69 (1977) 489.
G.R. Farrar and P. Fayet, Phys.Lett. B76 (1978) 575.
[19] A. H. Chamseddine et al., Phys.Rev.Lett. 49 (1982) 970.
R. Barbieri et al., Phys.Lett. B119 (1982) 343.
L. E. Ibanez, Phys.Lett. B118 (1982) 73.
L. J. Hall et al., Phys.Rev. D27 (1983) 23592378.
N. Ohta, Prog.Theor.Phys. 70 (1983) 542.
G. L. Kane et al., Phys.Rev. D49 (1994) 61736210.
[20] ATLAS Collaboration, Phys.Lett. B 701 (2011) 186.
[21] ATLAS Collaboration, Phys.Rev. Lett 106 (2011) 131802.
[22] ATLAS Collaboration, EPJC 71 (2011) 1682.
[23] ATLAS Collaboration, EPJC 71 (2011) 1647.
[24] ATLAS Collaboration, ATLAS-CONF-2011-039, Mar 2011.
[25] ATLAS Collaboration, Phys.Lett. B 701 (2011) 398.
[26] G.F. Giudice, R. Rattazzi, Phys.Rep. 322 (1999) 419-499.
[27] ATLAS Collaboration, arXiv:1107.0561, Jul 2011 (accepted by
EPJCL).
[28] R. Barbier et al., Phys.Rep. 420, 1 (2005).
[29] B. Murakami, Phys.Rev. D 65, 055003 (2002).
[30] ATLAS Collaboration, Phys.Rev.Lett. 106 (2011) 251801.
[31] N. Arkani-Hamed, D. P. Finkbeiner, T. R. Slatyer, and N.
Weiner, Phys. Rev. D 79 (2009) 015014, arXiv:0810.0713 [hep-
ph].
[32] ATLAS Collaboration, ATLAS-CONF-2011-076, May 2011.
[33] ATLAS Collaboration, Phys.Lett. B 701 (2011) 1-19.
[34] ATLAS Collaboration, arXiv:1106.4495, Jun 2011 (accepted by
PLB).
[35] https://twiki.cern.ch/twiki/bin/view/AtlasPublic/
CombinedSummaryPlots?rev=2
A. Sfyrla / Nuclear Physics B (Proc. Suppl.) 219–220 (2011) 209–216216
